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I BAB  
NAULUHADNEP  
 nasatab ,halasam nasumur ,halasam gnakaleb ratal sata iridret ini I baB
.naitilenep akitametsis nad naitilenep taafnam ,naitilenep naujut ,halasam  
 
 
1.1  gnakaleB rataL  
 padahret nagnurednecek ini sabeb nagniasrep nad isasilabolG arE adaP
 malad rosets anerak nakbabesid ini lah ,raseb nikames awij nauggnag natakgninep
 itrepes nanaket hunep gnay napudihek awitsireP .skelpmok nikames napudihek
 ,iatnicid gnay gnaro nagnalihek utup sos nagnubuh ayns  ,naruggnagnep ,lai
 nad naajrekep id nanaket ,imonoke natilusek ,nahakinrep malad halasam
.)5002 ,itawsiluS( awij nauggnag atirednep okiser naktakgninem isanimirksid  
( rikipreb arac malad nauggnag halada awij nauggnaG evitingoc nauamek ,)  
( noitilov ( isome ,) evitceffa ( nakadnit ,) rotomohcysp  nalupmuK .)  naadaek irad -
 nagned nupuam ,kisif nagned nagnubuhreb gnay kiab ,lamron kadit gnay naadaek
( awij nauggnag :utiay tubesret nalamronbaeK .latnem asorueN  awij tikas nad )
( asokisP  nalamronbaeK .)  gnitnepret gnay alajeg macam iagabreb malad tahilret
( nagnagetek :halada aynaratnaid noisnet  ,hasileg ,gnurum nad asa sutup asar ,)
nataubrep ,samec - ( askapret gnay nataubrep evisluvnoc  ,hamel asar ,airetsyh ,)
 ,tukat ,naujut iapacnem upmam kadit narikip - .)7002 ,pesoY( kurub narikip  
 isanimirksid nad amgits naktapadnem gnires awij nauggnag atiredneP
tikesid takaraysam irad raseb hibel gnay udividni nakgnidnabid aynra   gnay
 isneukesnok naklubminem aynah kadiT .aynnial sidem tikaynep atirednem
 evitagen ulek atoggna igab aguj ipatet aynatirednep padahret pakis itupilem ,agra -
pakis   awij nauggnag atiredneP .nakhisisid nad ,nalakgnaynep ,nakalonep
 .aisunaM isasA kaH )MAH( naraggnalep padahret iggnit okiser iaynupmem
 gnaro iagabes tubesid ilakes gnires akereM ( alig  ytinssni  uata ssendam  naukalreP .)
 uata agraulek irad halas gnay naitregnep uata nauhatkaditek anerak nakbabesid ini
 tapad awij nauggnaG .awij nauggnag ianegnem takaraysam atoggna
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ses napudihek isgnuf ihuragnepmem sos napudihek ,sativitkA .gnaroe r ,lai  emti
 ,sateisna alajeg anerak uggnagret idaj agraulek nagned nagnubuh atres ,naajrekep
 areges surah nupapa awij nauggnag nagned gnaroeseS .sisokisp nad ,iserped
adnem natabognep naktap  )0102 ,pesoY( . 
nay aynagraulek atoggna nanagnanep malad agraulek ukalireP  g
 ukalirep kusamret rotkaf kaynab heo ihuragnepid awij nauggnag imalagnem
 isisopsiderp nakapurem gnay rotkaf utas halaS .nagnusamep nakukalem malad
ep aynidajret S .agraulek pakis halada nagnusam  uata iskaer nakapurem paki
ses irad pututret hisam gnay nopser  .kejbo uata sulumits utaus padahret gnaroe
 utaus nakapurem ipatet nakadnit utaus nakapurem muleb pakis ,nial atak nagneD
 nagnukgnil id kejbo padahret kadnitreb kutnu )isisopsiderp( nagnurednecek
 awhab nakitkubmem naitilenep kaynaB .tubesret kejbo utnetret  iaynupmem pakis
ukalirp padahret fitisop gnay isalerok  5002 ,ojomtaotoN( ). 
 aisenodnI nagned nagnusamep halasam isatagnem hatniremep ayapU
 gnay naitilenep nakrasadreb anerak kiab pukuc hadus 4102 gnusaP sabeB
tapadid )1102( itaideH nad irasakirtiF nakukalid  tapad natabognep awhab nak
 kadit ini lah ipatet ,laisoS nad idabirP isgnuF naialineP ialin naktakgninem
 ek ilabmek neisap haletes nagnusamep susak ayngnalureb nanikgnumek putunem
hisam agraulek alibapa urab gnay nagnusamep susak aynidajret uata aynagraulek  
 adap kusamret ,nagnusamep nakadnit nakukalem kutnu nagnurednecek aynup
 halada aynutas halas tikas hamur id natabognep nakukalem hadus gnay neisap
.urabnakeP atoK napmaT awiJ SR id natabognep nakukalem gnay   
 hamur gnatnet 9002 nuhat 44 romon IR UU turuneM  tikaS hamuR ,tikas
 natahesek nanayalep nakaraggneleynrm gnay natahesek nanayalep tinu halada
 nalaj tawar ,pani tawar nanayalep nakaideynem gnay anrupirap araces nagnarorep
 .tarurad tawag nad  susuhk tikas hamur nakapurem awiJ tikaS hamuR nakgnadeS
rem kutnu  .F.W( awij uata latnem nauggnag atirednep itabognem nad tawa
 aynidajret hagecnem halada awij tikas hamur irad naujut nupadA .)4002 ,simaraM
 atirednep nakhubmeynem ,)fitneverp isomorp( takaraysam adap awij nauggnag
ahasu nagned awij nauggnag - hubmeynep ahasu  gnadib id isatilibaher ,lamitpo na
.)3002 ,ohorguN( awij natahesek    gnay kahip utas halas irad nagnaretek turuneM
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 atirednep awhab naksalejnem awij nauggnag tiakret napmaT awiJ SR id adareb
aH .natakgninep imalagnem aynnuhat paites pani tawar awij  nauggnag  ini l
 gnay awij nauggnag imalagnem neisap itrepes rotkaf aparebeb helo nakbabesid
 tawarid kutnu naksurahid aggnihes iridnes irid itikaynem aynada uata tuka tagnas
 .pani  
 naitilenep nakrasadreB  xoB AMIRA edotem nagned tiakret aynmulebes -
irahK utiay snikneJ )9102( antayardnI artuP s   halmuJ nalamareP“ ludujreb gnay
 nad ,”AMIRA edoteM nakanuggneM ayabaruS atoK id sinilK kapmaC atiredneP
 isakilpA“ ludujreb gnay )6102( hanasaK roN kuluL  gnivoM evissergerotuA
egarevA   haradreB mameD halmuJ naklamarem kutnu )AMIRA( eugneD  )DBD(  
 silunep akam sata id gnakaleb ratal naiaru irad naD .”ojeroyluM samseksuP id
 gnatnet naitilenep nakukalem kutnu kiratret  malad AMIRA ledoM isakilpA“
iskiderpmeM   SR id panI tawaR awiJ nauggnaG atiredneP neisaP halmuJ
napmaT awiJ  urabnakeP .”   
 
2.1  halasaM nasumuR  
gnakaleb ratal irad nakrasadreB  sata id  utiay halasam nasumur helorepid  
“ neisap halmuj nalamarep lisah anamiagaB  atirednep  j nauggnag awi   tawar pani   id
urabnakeP napmaT awiJ SR  b adap  nagned iapmas 9102 iraunaJ nalu eseD  rebm
0202  ggnem nagned AMIRA ledom nakanu  ? .”  
 
3.1  halasaM nasataB  
aynrabelem kadit nad naitilenep pukgnil gnaur isatabmem kutnU   halasam
silunep akam ,ada gnay  halasam nasatab nakirebmem  ,ini naitilenep malad  :utiay  
.1   nauggnag atirednep neisap halmuj atad halada nakanugid gnay ataD  awij
pani tawar  urabnakeP napmaT awiJ SR id   iapmas 4102 iraunaJ nalub irad
.8102 rebmeseD nagned  
.2  edotem halada ini naitilenep malad nakanugid gnay edoteM  seires emit  
xoB - snikneJ  gnay  nad renoisats reinil   .renoisatsnon  
.3  ukofid aynah nugnabid naka gnay ledoM  halmuj nalamarep kutnu naks
r awij nauggnag atirednep neisap napmaT awiJ SR id pani tawa   .urabnakeP  
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4.1  naitileneP naujuT  
am halasam nasatab nad ,halasam nasumur ,gnakaleb ratal nakrasadreB  ak
m kutnu halada ini naitilenep naujut j atad nalamarep lisah helorepme  neisap halmu
pani tawar awij nauggnag atirednep  urabnakeP napmaT awiJ SR id   nalub kutnu
 kiabret isamitse ledom nakanuggnem nagned 0202 rebmeseD iapmas 9102 iraunaJ
pani tawar awij nauggnag atirednep neisap halmuj atad kutnu   napmaT awiJ SR id
urabnakeP  .  
 
5.1  naitileneP taafnaM  
halada ,ini naitilenep malad taafnam nupadA : 
.1  siluneP igaB  
 ledom gnatnet simedaka nauhategnep nahabmat nakirebmeM seires emit  
xoB -  ledom utas halas nakisakilpagnem upmam nad ,snikneJ seires emit  
xoB - sap halmuj atad naklamarem kutnu snikneJ  nauggnag atirednep nei
 .urabnakeP atoK napmaT awiJ SR id pani tawar awij  
.2  agabmeL igaB  nakididneP  
 igab isnerefer nahab iagabes nad acabmep igab isamrofni anaras iagabeS
 .nakhutubmem gnay kahip  
 
.3  isnatsnI uata naahasureP igaB  
 atoK napmaT awiJ SR igaB  nad isamitse ledom nakparahid urabnakeP
pani tawar awij nauggnag atirednep neisap halmuj atad kutnu nalamarep   id
urabnakeP napmaT awiJ SR   nakirebmem kutnu nakanugid tapad tubesret
m isamrofni iskiderp nad kiabret gnay ledo   ,gnatad naka gnay asam kutnu
nihes  malad urabnakeP atoK napmaT awiJ SR kahip nakhadumem agg
naped asam anacner taubmem nad nasutupek libmagnem   malad
tikaS hamuR padahret satilisaf nad nanayalep naktakgninem .  
 
6.1  nasiluneP akitametsiS  
A saguT lasoporp nasilunep malad akitametsis nupadA ini rihk   5 pukacnem
utiay bab  tukireb iagabes : 
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I BAB  nauluhadneP  
  nasatab ,halasam nasumur ,gnakaleb ratal nakiarugnem nauluhadneP
naujut ,halasam  naitilenep taafnam ,  naitilenep  akitametsis atres ,
.nasilunep  
II BAB  iroeT nasadnaL   
  gnatnet isireb iroet nasadnaL lah -  iroet rasad iagabes nakidajid gnay lah
 .rihka sagut nasilunep nakgnabmegnem kutnu  
III BAB  naitileneP igolodoteM  
 baB  gnatnet nakisireb ini rudesorp liated anamiagab   kutnu
 rudesorp nad atad sisilana edotem ,naitilenep atad nalupmugnep
 ledom nakutnebmep nalamarep   .naitilenep naujut iapacnem kutnu
tad nagned fitatitnauk halada ini naitilenep malad natakedneP  a
.rednukes  
VI BAB  nasahabmeP nad lisaH   
  atad naledomep adap helorepid gnay lisah gnatnet sahabmem ini baB
tawar awij nauggnag atirednep neisap halmuj   napmaT awiJ SR id pani
 rudesorp nakrasadreb pakgnel gnay asilana nagned urabnakeP atoK
seires emit  xoB - .snikneJ  
V BAB  putuneP   
   .naras nad nalupmisek gnatnet nakisireb ini baB  
 
  
 II BAB  
IROET NASADNAL  
 ayngnitnep ,awij nauggnag isinifed gnatnet sahabmem ini II baB
awij nauggnag atirednep neisap halmuj adap nalamarep  pani tawar  nalamarep ,
( gnitsacerof  ,) sinej - ,nalamarep taafnam ,nalamarep sinej   ,utkaw nutnur edotem
 atad ledom seires emit  y  ,renoisatsnon nad renoisats gna ( naadebmep gnicnereffid  ,)
 nakutnebmep pahat ,atad nakrenoisatsnem rudesorp  nad nalamarep ledom
naitilenep -  ledom tiakret naitienep es emit seir . 
 
1.2  awiJ nauggnaG isinifeD  
 awij nauggnaG  .babeynep isairav nagned mordnis ispirksed nakapurem
 ulales kadit tikaynep nanalajrep nad itsap nagned iuhatekid muleb gnay kaynaB
 kitsiretkarak ,latnemadnuf nagnapmiynep aynada iadnatid aynmumu adaP .sinork
irad  rajaw kadit kefe aynada atres ,ispesrep nad narikip   ,fusuY( lupmut uata
5102  .) noitaicossA cirtaihcysP naciremA   nakisinifednem )8002 ,kcebediV(
 araces gnitnep gnay ukalirp uata sigolokisp alop utaus iagabes awij nauggnag
gnaroeses adap idajret gnay sinilk   uata sserts aynada nagned naktiakid nad
 iatresid uata )gnitnep aera adap hibel uata utas adap nakasurek utiay( satilibasid
 uata satilibasid nad ireyn ,naktikaynem gnay naitamek okiser natakgninep
.nasabebek nagnalihek  
 awij nauggnaG  III JGDPP turunem  gnaoeses ukalirep alop mordnis halada
akreb sahk araces gnay irednep alajeg utaus nagned nati ( naat ssertsid  uata )
( ayadneh tnemriapmi  ,aisunam irad gnitnep gnay isgnuf hibel uata utas malad id )
 uti nauggnag nad ,kigoloib ,ukalirep ,kigolokisp isgnuf utiay  katelret aynah kadit
karaysam nagned aguj ipatet uti gnaro aratna nagnubuh malad id 5102 ,fusuY( ta  .)
 utaus halada awij nauggnag awhab naklupmisid tapad tubesret isinifed iraD
 nalupmuk  kisif nupuata latnem adap kiab lamron kadit gnay naadaek irad
b aggnihes  adap nahaburep adap tabikare f  natabmah uata udividni adap awij isgnu
.laisos narep nakanaskalem malad  
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1.1.2  rotkaF - awiJ nauggnaG babeyneP rotkaf  
macamreb uti awij nauggnag babeyneP -  irad rebmusreb gnay ada macam
repes naksaumem kadit nial gnaro nagned nagnubuhreb  ,lida kadit nakukalrepid it
anemes nakukalrepid -  gnay gnaroeses nagnalihek ,salabret kadit atnic ,anem
iatnicid nial nad naajrekep nagnalihek , -  .)2002 ,duerF dnumgiS( nial  turuneM
7002( pesoY  ) j nauggnag babeynep o ihuragnepid awi l kaf aparebeb he  halada rot
:tukireb iagabes  
.1  F ka sigoloibonagro rot  
.a  nanuruteK uata akiteneG  
neM 0102( pesoY malad regninolC turu  amaturet ,awij nauggnag )
 ilakes tare aynnial kitokisp nauggnag nad irosnes ispesrep nauggnag
ividni ,rabmek araduas aynmaladid kusamret kiteneg rotkaf nagned  ud
 nagnurednecek awij nauggnag imalagnem agraulek atoggna ikilimem gnay
 kadit gnay gnaro  nagned gnidnabid iggnit hibel kaf ikilimem .retidereh rot  
.b   isavirpeD  
 nupuam rihal kajes awabid gnay kiab ,kisif nagnalihek uata isavirpeD
ah aggnihes naakalecek tabika  isatupmaid sur  ikak uata nagnat kiab
.)5002 ,iqahiaB(  
.c   nemarepmeT  
 naawijek halasam iaynupmem aynasaib fitisnes/akep ulalret gnay gnarO
 .awij nauggnag imalagnem nagnurednecek ikilimem gnay nagnagetek nad
suret araces idajret gnay isome sesorP - nagned surenem   fitkefe kadit gnay
lubmit gnukudnem naka isp ajaleg ayn k kito . 
.d  O naanughalayneP tab - natabo  
suret naiakamep halada taz naanughalayneP -  ipatet gnaraj uata surenem
 gnay fitkaokisp taz itrepes tabo uata taz utaus padahret nahibelreb
 faras metsys adap huragnepreb  ,naradasek ihuragnepmem tapad nad tasup
rep nad narikip 8002 ,niqattuM( naasa .)  
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.2  okisP rotkaF l sigo  
.a  A nad ubI iskaretnI kan    
 ubI rep ikilimem  igab gnitnep tagnas gnay na  kana gnaroes nagnabmekrep
.agraulek sagut alolegnem kutnu bawaj gnuggnatreb ubi anerak   ubI
retnireb malad fitisop hibel nad kana adap nakharagnem tafisreb  iska
1102 ,skoorB( kana padahret ) 
.b  S nagnubuH laiso  
 nagnubuh nauggnag utaus nakapurem laisos nagnubuh nauggnaG
 lebiskelf kadit gnay naidabirpek aynada tabika idajret gnay   lanosrepretni
nad   gnaroeses isgnuf uggnaggnem nad fitpadalam ukalirp naklubminem
 kutnu isnetop iaynupmem udividni paiT .laisos nagnubuhreb malad
 ihunemem upmam kadit udividnI .laisosreb nagnubuh malad tabilret
 helO .laisos nagnukgnil nagned nagnubuh aynada apnat nahutubek  anerak
etni nagnubuh anibmem ulrep udividni uti lanosrepr   .  
.c  P gnay agrauleK nagnubuH kinegota  
 padahret ihuragnepmem raseb uata licek itni agraulek rutkurtS
 nad naniwakrep naiauses kaditek idajret alibapa ,kana awij nagnabmekrep
reb gnay aggnat hamur melborp )5002 ,iqahiaB( nakatna  
.3   rotkaF larutlukoisoS  
 sesorp lisah iagabes ukal hakgnit )2002( .R ,hisgninimtatuS turuneM
 kutnu rajaleb gnaroeseS .natamagnep nad naisidnokgnep tawel rajaleb
apmanem“ k  hibel naikimed ukal hakgnit alib fitpadalam ukal hakgnit ”nak
 .lamron gnay ukal hakgnit adapirad taukrepid kutnu naknikgnumem
 irebmem kadit nagnukgnil anerak helo lucnum nikgnum awij nauggnaG
 nagnukgnil huragnep uata uggnagret gnay agraulek alop tabika nataugnep
opserem rajaleb hanrep kadit gnaroeses aggnihes aynnial  laisos sulumits n
.lamron araces  
   
2.2  awiJ nauggnaG neisaP halmuJ adap nalamareP ayngnitneP   tawaR
panI  
 tapad atik nalamarep nagned anerak ,gnitnep nanarep ikilimem nalamareP
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apa iuhategnem   tapad aggnihes ,gnatad naka gnay asam adap idajret naka gnay
sutupek libmagnem .kiab hibel gnay nakadnit nad na  
 gnay gnaro aynada tahilem atik ilak gnires takarysamreb napudihek malaD
iaynupmem  uata aynmumu adap lamron gnaro itrepes adebreb gnay napudihek  
railimaf gnay natubes  aro“ utiay gnalib gnaro helorepid gnay atad iraD .”alig gn  
 awij nauggnag ikilimem gnay gnaro urabnakeP atoK napmaT awiJ SR irad
 nakulrepid akam ,tubesret lah aynada nagneD .nuhat ek nuhat irad takgninem
g neisap halmuj nalamarep aynada  gnay edoirep adap pani tawar awij nauggna
iroet sahabid naka ini naitilenep adap ,uti anerak helO .gnatad naka -  gnatnet iroet
.nalamarep   
 
3.2  nalamareP isinifeD  (F gnitsacero )  
apa nakarikrepmem kutnu nataigek nakapurem nalamareP   naka gnay
 gnay apa tahilem uata iuhategnem kutnU .gnatad naka gnay asam adap idajret
 tapad aggnihes ,nalamarep aynada nakulrepid naped asam id idajret naka
nakadnit uata nakajibek nakpaisrepid - gnay nakadnit   .nakukalid ulrep  kutnU
nagned nalamarep rudesorp   agit irad iridret utkaw tered atad nakanuggnem
 nad tairavinu araces nalamarep ,fitkejbus araces nalamarep utiay ,macam
 .)4102 ,anivseD( etairavitlum araces nalamarep  
 naka gnay utkaw kutnu lebairav utaus adap ialin nakarikrepmem nigni akiJ
ep akam ,gnatad  nagnabmekrep nad tafis ulud irajalepid nad nakitahrepid ulr
bes utkawid lebairav  .aynmule  harajes anamiagab irajalepmem kutnU
ialin natered itamaid naka akam ,lebairav utaus irad nagnabmekrep -  lebairav ialin
.)9002 ,osotnaS( utkaw turunem uti  alada nalamareP  nakarikrepmem sesorp h
 edotem malad hakgnaL .gnatad naka gnay asam id idajret naka gnay utauses
 hilimem nad atad iskeleynem ,atad nalupmugnep halada mumu araces nalamarep
 isaulave ,nalamarep kutnu ledom nakparenem ,nalamarep ledom hilimem ,atad
rihka lisah  6891 ,oygabuS( .)  
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4.2  sineJ - nalamareP sinej  ( T gnitsaceroF sepy ) 
 iges aparebeb sata nakadebid tapad nalamarep )9002( osotnaS turuneM
:nial aratna ,aynnatakednep arac irad gnutnagret  
.a   irad gnaruk aynutkaw akgnaj gnay nalamarep utiay ,kednep akgnaj nalamareP
 uata ,misum utas iapmas irah utas  irad ialum utkaw nuruk uata nalatrauk
.nuhat utas iapmas  
.b   aratna aynutkaw akgnaj gnay nalamarep utiay ,hagnenem akgnaj nalamareP
d iapmas naretsemes  aud iapmas )naluwirt ,latrauk( misum utas uata nuhat au
.nuhat  
.c   irad hibel aynutkaw akgnaj gnay nalamarep utiay ,gnajnap akgnaj nalamareP
.nuhat amil laminim utkaw nagned uata nuhat aud  
 
5.2  nalamareP taafnaM  
sirep utaus isapisitnagnem kutnu nakulrepid nalmareP  tapad gnay awit
 uata nakajibek nakpaisrepid tapad aggnihes ,gnatad naka gnay asam adap idajret
nakadnit -  nagned nakukalid nalamareP .nakukalid ulrep gnay nakadnit
 iskiderpmem kutnu ,ulal asam adap ada gnay kiabret isamrofni naktaafnamem
gnay asamid nataigek  .iapacret tapad naknigniid gnay naujut raga gnatad naka  
:tukireb iagabes halada nalamarep irad taafnam nupadA  
.a   kutnu itiletid gnay isidnok uata isautis padahret sisilana nakukaleM
.naped asamid idajret naka gnay isidnok uata isautis nakarikrepmem  
.b  akirebmeM  atres hararet nad rutaret gnay naajregnep ,narikimep arac n  
ebmem aggnih sitametsis gnay naanacnerep .tapet gnay sisilana lisah nakir  
 
6.2  utkaW nutnuR edoteM  ( S emiT dohteM seire ) 
( utkaw nutnur sisilanA sisylana seires emit  0791 nuhat adap naklanekid )
 aynukub iulalem snikneJ .M myliwG nad xoB.P.E egroeG ,aynnaitilenep adap
sisylanA seireS emiT  : lortnoC dna gnitsaceroF .  nakirebmem )4991( kkd xoB
 nakukalid gnay natamagnep naturu halada utkaw nutnur haubes awhab naitregnep
aces  malad satnil ulal naraggnalep halmuj naturu itrepes ,utkaw malad naturureb ar
uggnim paites ( utkaw nutnur utauS . seires emit  turunem turureb isavresbo halada )
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 aynlasim utnetret utkaw lavretni nakrasadreb libmaid aynasaib gnay ,utkaw
id gnay atad nalupmukes  ,nuhatrep ,nalubrep ,uggnimrep ,irahrep ,tinemrep libma
.)9002 ,osotnaS( ayniagabes nad  
 ,aud idajnem nakadebid utkaw nutnur aynisavresbo harajes nakrasadreB
utkaw nutnur utiay  kitsinimreted   utkaw nutnuR .kitsakots utkaw nutnur nad
r nakapurem kitsinamreted  tapad gnatad naka gnay nalamar ialin gnay utkaw nutnu
 nakgnadeS .ulal asam isavresbo uata atad nakrasadreb itsap araces naklamarid
 naka gnay nalamar ialin nagned utkaw nutnur nakapurem kitsakots utkaw nutnur
gnatad  kitsilibaborp tafisreb  atad nakrasadreb , sbo uata .ulal asam isavre  
 
1.6.2  kutneB - utkaW nutnuR ataD kutneb  ( seireS emiT ) 
9991( kkd ,sikadirkaM turuneM  tapad utkaw nutnur atad kutneb )
:utiay ,tapme idajnem nakadebid  
.a  atar ialin ratikesid isautkulfreb atad alib idajret ,renoisatS -  natsnok gnay atar
 uata atar ialin padahret renoisats - .aynatar  
.b  ( dnerT dnert .atad malad nanurunep uata nakianek tapadret akij idajret ,)  
.c  ( namisuM lanosaes  rotkaf helo ihuragnepid atad tered utaus akij idajret ,)
.namisum  
.d  ( namisuM nad dnerT  dnert  nad lanosaes .)  
 
7.2  cnuF noitalerrocotuA noit   nad )FCA(  noitnuF noitalerroC laitraP
)FCAP(  
noitcnuF noitalerrocotuA   nakkujnunem gnay isgnuf nakapurem )FCA(
ek utkaw adap natamagnep aratna isalerok aynraseb -  adap natamagnep nagned t
utkaw - aynmulebes utkaw .  nanupmih nagned kutnebid isalerokotua isgnuF
{
 
𝜌𝑘; 𝑘 � 1, 2, … }  nagned 𝜌0 � 1  adap isalerokotuA .  k gal  iagabes nakisinifedid
:tukireb  
𝜌𝑘 �
𝑣𝑜𝑐 �𝑋𝑡,𝑋𝑡−1�
[ 𝑟𝑎𝑣 (𝑋𝑡), 𝑟𝑎𝑣 �𝑋𝑡−1�]
1
2
�
𝛾𝑘
𝛾0
             )1.2(  
:lepmas kutnu FCA ialiN  
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𝜌�𝑘 � 𝑟𝑘 �
𝛾�𝑘
𝛾�0
�
∑ �𝑋𝑡−𝑋���𝑋𝑡+1−𝑋��
𝑛−𝑘
𝑡=1
∑ �𝑋𝑡−𝑋��
𝑛−𝑘
𝑡−1
2          )2.2(  
 :anamid  
𝜌�𝑘   isalerokotua neisifeok halada  k gal ; 𝑘 � 1,2, … , 𝑘 
𝑛 atad halmuj halada  
𝑋𝑡  t utkaw adap z ialin halada  
𝑋�  atar halada - atar  
 ini ialiN  nagnubuh nagned natiakreb  raenil  atad aratna  seires emit  gnay
 helo nakgnisaid  k gal  .utkaw tinu 𝑟𝑘  ialin aratna adareb ulales -  ialiN .1 nad 1 𝑟𝑘 
 1 iripmahgnem gnay  utas helo nakhasipid gnay lepmas awhab nakkujnunem  k gal
 karegreb kutnu tauk gnay nagnurednecek iaynupmem nad utkaw tinu amasreb -
amas   kutneb malad raenil   ialin utas kutnu nakgnades ,fitisop ialin nagned 𝑟𝑘  gnay
 ialin iripmahgnem -  utas helo nakhasipid gnay lepmas awhab nakadnanem 1  k gal
 malad amasreb karegreb kutnu tauk nagnurednecek utas iaynupmem utkaw tinu
 kutneb raenil  alin nagned  .fitagen i  nakulrepid isalerokotua isgnuf nialeS  isgnuf
P( laisrap isalerokotua  .utkaw nutnur sisilana kutnu )FCA  noitalerroC laitraP
 noitnuF  laisrap isalerok aynraseb nakkujnunem gnay isgnuf nakapurem )FCAP(
ek utkaw adap natamagnep aratna -  nagned t utkaw adap natamagnep -  utkaw
aynmulebes :tukireb iagabes nakisinifedid gnay ,  
𝑟 𝑘𝑘 �
∑ 𝑟𝑘−1,𝑗𝑟𝑘−𝑗
𝑘−1
𝑗=1
1−∑ 𝑟𝑘−1,𝑗𝑟𝑗
𝑘−1
𝑗=1
              )3.2(  
 :anamid  
𝑟𝑘 � 𝑟𝑘−1,𝑗 � 𝑟 𝑘𝑘 𝑟𝑘−1𝑘−,𝑗  kutnu 𝑗 � 1,2, … , 𝑘 � 1. 
 
8.2   ledoM  seireS emiT renoisatS gnay  
 ledoM  seires emit  ledom sata iridret renoisats gnay evissergerotuA  ,)RA(  
 ledom egarevA gnivoM   ,)AM(  ledom nad egarevA gnivoM evissergerotuA  
)AMRA(  .)9002 ,eknaH(  
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1.8.2   ledoM evissergerotuA  ))p(RA(  
 ,)5002( ieW turuneM  evissergerotua  gnay sesorp utaus nakapurem
 gnarakes asam adap ialin anamid isidnok utaus nakispirksednem kutnu anugreb
 atad utaus irad  seires emit
 
𝑋𝑡 ialin nagned gnutnagret -  utkaw adap ialin
 aynmulebes 𝑋𝑡−1,  𝑋𝑡−2, … , 𝑋𝑡−𝑘  utas nad rorre   .modnar  evissergerotuA RA( ))p(  
ek edro nagned renoisats sesorp kutnu rasad gnilap gnay ledom nakapurem aguj -
 𝑝  tajared uata 𝑝  ledom irad RA  (  ,osotnaS  .)9002  ledom mumu araceS
evissergerotua  ek edro -p  helo naklobmisid RA (p :sitametam kutneb iaynupmem )  
𝑋𝑡 � 𝜙0 � 𝜙1𝑋𝑡−1 � 𝜙2𝑋𝑡−2 � ⋯ � 𝜙𝑝𝑋𝑡−𝑝 � 𝑎𝑡,       4.2( ) 
 :anamid  
𝑋𝑡   edoirep adap atad halada 𝑡; 𝑡 � 1,2,3, … , 𝑛 
𝑋𝑡−𝑖   edoirep adap atad halada 𝑡 � 𝑖; 𝑖 � 1,2,3, … , 𝑝 
𝜙0  atnatsnok utaus halada  
𝜙𝑖   neisifeok halada RA  ek -𝑖; 𝑖 � 1,2,3, … , 𝑝 
𝑎𝑡   halada  rorre  edoirep adap 𝑡. 
 
.a   ledoM evissergerotuA  ))1(RA(  
 ledom sitametam araceS evissergerotua   sesorp uata 1 takgnit )1(RA  
edid f :tukireb iagabes nakisini  
   (1 � 𝝓1𝑩)𝑿𝒕 � 𝝓0 � 𝒂𝒕     
    𝑿𝒕 � 𝝓1𝑿𝒕−1 � 𝝓0 � 𝒂𝒕    
     Xt  �  𝜙0 � 𝜙1𝑋𝑡−1 � 𝑎𝑡       5.2( ) 
 :anamid  
𝑋𝑡  halada   edoirep adap atad 𝑡; 𝑡 � 1,2,3, … , 𝑛 
𝑋𝑡−1   edoirep adap atad halada 𝑡 � 1 
𝜙0  atnatsnok utaus halada  
𝜙1   neisifeok halada RA  1 ek  
𝑎𝑡   halada  rorre  edoirep adap 𝑡. 
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.b   ledoM evissergerotuA  ))2(RA(  
 ledom sitametam araceS evissergerotua   sesorp uata 2 takgnit 2(RA ) 
:tukireb iagabes nakisinifedid  
 (
 
1 � 𝜙1𝐵 � 𝜙2𝐵
2)X𝑡 � 𝜙0 � αt     
   𝑋𝑡 � 𝜙1𝑋𝑡−1 � 𝜙2𝑋𝑡−2 � 𝜙0 � αt     
   𝑋𝑡 �  𝜙0 � 𝜙1𝑋𝑡−1 � 𝜙2𝑋𝑡−2 � αt                   6.2( )                                    
 :anamid  
𝑋𝑡  halada   edoirep adap atad 𝑡; 𝑡 � 1,2,3, … , 𝑛 
𝑋𝑡−1   edoirep adap atad halada 𝑡 � 1 
𝑋𝑡−2   edoirep adap atad halada 𝑡 � 2 
𝜙0  atnatsnok utaus halada  
𝜙1   neisifeok halada RA  1 ek  
𝜙2   neisifeok halada RA  2 ek  
𝑎𝑡   halada  rorre  edoirep adap 𝑡. 
 ledom kutnu nakgnadeS evissergerotua   uata 3 takgnit ,)3(RA  ,)4(RA  )5(RA  
 aggnih aynsuretes nad RA (p)  ledom itukignem nagned naktujnalid tapad akam ,
 mumu evissergerotua   takgnit p  uata RA (p 4.2( naamasrep adap ) .)  
 
2.8.2   ledoM egarevA gnivoM  (AM( q ))  
 ledoM  gnivoM egarevA  )AM(   .)7391( ykztulS helo nakanugid ilak amatrep
 ledom irad mumu kutneB egareva gnivom   takgnit q  uata AM (q  nakisinifedid )
iagabes  tukireb : 
𝑋𝑡 � 𝜃0 � 𝑎𝑡 � 𝜃1𝑎𝑡−1 � 𝜃2𝑎𝑡−2 � ⋯ � 𝜃𝑞𝑎𝑡−𝑞 ,            7.2( ) 
 :anamid  
𝑋𝑡   edoirep adap atad halada 𝑡; 𝑡 � 1,2,3, … , 𝑛 
𝑎𝑡−𝑖   halada rorre   edoirep adap 𝑡 � 𝑖; 𝑖 � 1,2,3, … , 𝑝 
𝜙0  atnatsnok utaus halada  
𝜙𝑖   neisifeok halada AM  ek -𝑖; 𝑖 � 1,2,3, … , 𝑝 
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𝑎𝑡   halada  rorre  edoirep adap 𝑡. 
 
.a   ledoM egarevA gnivoM  ))1(AM(  
 ledom sitametam araceS egarevA gnivoM   sesorp uata 1 takgnit )1(AM  
:tukireb iagabes nakisinifedid  
  𝑋𝑡 � 𝜃0 � (1 � 𝜃1𝐵)𝑎𝑡 
   𝑋𝑡 �  𝜃0 � 𝜃1𝑎𝑡−1 � 𝑎𝑡         (2 8. ) 
 :anamid  
𝑋𝑡   edoirep adap atad halada 𝑡; 𝑡 � 1,2,3, … , 𝑛 
𝑎𝑡−1   halada rorre   edoirep adap 𝑡 � 1 
𝜃0  atnatsnok utaus halada  
𝜃1   neisifeok halada AM  1 ek  
𝑎𝑡   halada  rorre  edoirep adap 𝑡. 
 
.b   ledoM egarevA gnivoM  AM( ))2(  
 ledom sitametam araceS  egareva gnivom  sesorp uata 2 takgnit AM )2(  
:tukireb iagabes nakisinifedid  
𝑋𝑡 � 𝜃0 � (1 � 𝜃1𝐵 � 𝜃2𝐵
2)𝑎𝑡 
        𝑋𝑡 �  𝜃0 � 𝜃1𝑎𝑡−1 � 𝜃2𝑎𝑡−2 � 𝑎𝑡        (2 9. ) 
 :anamid  
𝑋𝑡   edoirep adap atad halada 𝑡; 𝑡 � 1,2,3, … , 𝑛 
𝑎𝑡−1   halada rorre    edoirep adap 𝑡 � 1 
𝑎𝑡−2   halada rorre   edoirep adap 𝑡 � 2 
𝜃0  atnatsnok utaus halada  
𝜃1   neisifeok halada AM  1 ek  
𝜃2   neisifeok halada AM  2 ek  
𝑎𝑡   halada  rorre  edoirep adap 𝑡. 
 ledom kutnu nakgnadeS egareva gnivom   uata 3 takgnit 3(AM  ,) AM ,)4(  
)5(AM   aggnih aynsuretes nad AM (q  itukignem nagned naktujnalid tapad akam ,)
 mumu ledom  egareva gnivom   takgnit q  uata AM (q 7.2( naamasrep adap ) .)  
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3.8.2    ledoM  egarevA gnivoM dna eviserggerotuA ))q,p(AMRA(  
 aratna isanibmok ledoM RA
 
�𝑝�  nagned AM �𝑞�  iagabes nakataynid tapad
 ledom AMRA �𝑝, 𝑞 :)9991 ,.kkd sikadirkaM( utiay aynmumu kutneb nagned ,)  
𝑋𝑡 � 𝜙0 � 𝜙1𝑋𝑡−1 � ⋯ � 𝜙𝑝𝑋𝑡−𝑝 � 𝑎𝑡 � 𝜃1𝑎𝑡−1 � ⋯ � 𝜃𝑞𝑎𝑡−𝑞,   01.2( ) 
:anamid   
𝑋𝑡   edoirep adap atad halada 𝑡  , 𝑡 � 1,2, 3, . . . , n 
X𝑡−𝑖  edoirep adap atad halada  𝑡 � 𝑖, 𝑖 �  1,2, 3, . . . , 𝑝 
𝑎𝑡   halada  rorre edoirep adap  𝑡 
𝜙0    atnatsnok utaus halada  
𝜙𝑖   retemarap halada  evissergerotua ek � 𝑖, 𝑖 �  1,2 3, . . . , 𝑝 
𝜃𝑖   retemarap halada AM  takgnit  𝑖  nad  𝑖 �  1,2, 3, . . . , 𝑞 
𝑎𝑡−𝑖   halada  rorre edoirep adap  𝑡 � 𝑖, 𝑖 �  1,2, 3, . . . , 𝑞 
 
.a    ledoM egarevA gnivoM evissergerotuA  ))1,1(AMRA(  
 ledoM  egarevA gnivoM evissergerotuA )AMRA(   isanibmok nakapurem
 aratna )1(RA   nad ,)1(AM  :tukireb iagabes nakisinifedid sitametsis araces gnay  
𝑋𝑡 � 𝜙0 � 𝜙1𝑋𝑡−1 � 𝑎𝑡 � 𝜃1𝑎𝑡−1,       11.2( ) 
:anamid   
𝑋𝑡   edoirep adap atad halada 𝑡  , 𝑡 � 1,2, 3, . . . , n 
X𝑡−1  edoirep adap atad halada  𝑡 � 1 
𝑎𝑡   halada  rorre edoirep adap  𝑡 
𝜙0    halada  atnatsnok utaus  
𝜙1   retemarap halada  evissergerotua ek � 1 
𝜃1   retemarap halada  egarevA gnivoM  takgnit  1 
𝑎𝑡−1   halada  rorre edoirep adap  𝑡 � 1. 
 ledoM kutnU 2,1( AMRA  ,) )3,1( AMRA   itukignem tapad aynsuretes nad
 mumu alop AMRA  (p,q 01,2( naamasrep adap ) .)  
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9.2   ledoM  seireS emiT renoisatS noN  
1.9.2   ledoM egarevA gnivoM detargetnI evissergerotuA  ( AMIRA ) 
 ini huajes gnay utkaw tered sesorp )8002( ,kkd ,yremogtnoM turuneM
 gnay utkaw tered kaynab ipatet ,renoisats sesorp halada nakaracibid kaynab
 sesorp halada sinsib nad imonoke gnadib irad lubmit gnay amaturet nakparetid
 iulalem surah aggnihes renoisats non  sesorp gnicnereffid   kaynabes d  raga ilak
 sesorp adap nakhabmatid renoisats non sesorp alibapA .renoisats idajnem
 narupmac AMRA  (p,q  idajnem aynledom akam ) AMIRA (p,d,q  .)  
 ledom helorepmem kutnU AMIRA  xoB edotem nagned nakukalid tapad -
snikneJ  hakgnal nagned - :tukireb hakgnal  
.a  .atad alop isakifitnedi nad narenoisatsek naaskiremep nakukaleM  
.b   ledom retemarap nakutneneM AMIRA . 
.c  .ledoM isakifireV nakukaleM  
.d   ledoM helorepiD AMIRA  .nalamarep kutnu  
:tukireb iagabes silutid tapad ledom sitametam araceS  
 
𝑋𝑡 � 𝜙0 � �1 � 𝜙1�𝑋𝑡−1 � (𝜙2 � 𝜙1)𝑋𝑡−2 � ⋯ � �𝜙𝑝 � 𝜙𝑝−1�𝑋𝑡−𝑝 �
                        𝜙𝑝𝑋𝑡−𝑝−1 � 𝑎𝑡 � 𝜃1𝑎𝑡−1 � ⋯ � 𝜃𝑞𝑎𝑡−𝑞,                                    21.2( ) 
 
:anamid   
𝑋𝑡   edoirep adap atad halada 𝑡  , 𝑡 � 1,2, 3, . . . , n 
X𝑡−𝑖  oirep adap atad halada ed  𝑡 � 𝑖, 𝑖 �  1,2, 3, . . . , 𝑝 
𝑎𝑡   halada  rorre edoirep adap  𝑡 
𝜙0    atnatsnok utaus halada  
𝜙𝑖   retemarap halada  evissergerotua ek � 𝑖, 𝑖 �  1,2 3, . . . , 𝑝 
𝜃𝑖   retemarap halada AM  takgnit  𝑖  nad  𝑖 �  1,2, 3, . . . , 𝑞 
𝑎𝑡−𝑖   halada  rorre edoirep adap  𝑡 � 𝑖, 𝑖 �  1,2, 3, . . . , 𝑞 
 ledom mumu kutneB AMIRA (p,d,q naamasreP adap )  21.2(  irad helorepid )
:kutneb nanurunep  
𝜙(𝐵)(1 � 𝐵)𝑑𝑋𝑡 � 𝜙0 � 𝜃(𝐵)𝑎𝑡                             ,      .2( 31 ) 
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 nagned
 
𝜙(𝐵) � 1 � 𝜙1𝐵 � 𝜙2𝐵
2 � ⋯ � 𝜙𝑝𝐵
𝑝, (1 � 𝐵)𝑑 �  gnicnereffid  takgnit  
d, 
 nad 𝜃(𝐵) � 1 � 𝜃1𝐵 � 𝜃2𝐵
2 � ⋯ � 𝜃𝑞𝐵
𝑞. 
 ledoM )0,1,1(AMIRA  :iagabes sitametam kutneb malad silutid tapad  
 
(1 � 𝜙1𝐵)(1 � 𝐵)𝑋𝑡 � 𝜙0 � 𝑎𝑡,  
�1 � 𝐵 � 𝜙1𝐵 � 𝜙1𝐵
2�𝑋𝑡 � 𝜙0 � 𝑎𝑡, 
𝑋𝑡 � 𝑋𝑡−1 � 𝜙1𝑋𝑡−1 � 𝜙1𝑋𝑡−2 � 𝜙0 � 𝑎𝑡, 
𝑋𝑡 � 𝜙0 � �1 � 𝜙1�𝑋𝑡−1 � 𝜙1𝑋𝑡−2 � 𝑎𝑡                                . .2( 41 ) 
 :anamid  
𝑋𝑡   edoirep adap atad halada 𝑡; 𝑡 � 1,2,3, … , 𝑛 
𝑋𝑡−1   halada atad   edoirep adap 𝑡 � 1 
𝑋𝑡−2   edoirep adap atad halada 𝑡 � 2 
𝜙0  atnatsnok utaus halada  
𝜙1   neisifeok halada evissergerotua  1 ek  
𝑎𝑡   halada  rorre  edoirep adap 𝑡. 
 ledoM )1,1,0(AMIRA  :iagabes sitametam kutneb malad silutid tapad  
 
�1 � 𝐵�1𝑋𝑡 � 𝜙0 � �1 � 𝜃1𝐵�𝑎𝑡,  
𝑋𝑡 � 𝑋𝑡𝐵 � 𝜙0 � 𝑎𝑡 � 𝜃1𝐵𝑎𝑡, 
𝑋𝑡 � 𝑋𝑡−1 � 𝜙0 � 𝑎𝑡 � 𝜃1𝑎𝑡−1, 
𝑋𝑡 � 𝜙0 � 𝑋𝑡−1 � 𝑎𝑡 � 𝜃1𝑎𝑡−1.    .2( )51  
 :anamid  
𝑋𝑡  halada   edoirep adap atad 𝑡; 𝑡 � 1,2,3, … , 𝑛 
𝑋𝑡−1   edoirep adap atad halada 𝑡 � 1 
𝑎𝑡−1   edoirep adap atad halada 𝑡 � 1 
𝜙0  atnatsnok utaus halada  
𝜃1   neisifeok halada egareva gnivom e 1 ek  
𝑎𝑡   halada  rorre  edoirep adap 𝑡. 
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01.2  ( naadebmeP gnicnereffiD ) 
( naadebmeP gnicnereffid nugid )  atad nakrenoisatsnem kutnu naka
atar malad renoisats kadit gnay atad aynsusuhk - ( atar naem  asaib gnay rotarepO .)
( rudnum hakgnal rotarepo halada naadebmep malad nakanugid tfihs drawkcab  .)
:halada rudnum hakgnal rotarepo isatoN  
 
𝑌𝐵 𝑡 � 𝑌𝑡−1            61.2( ) 
nagned  
𝑌𝑡  lebairav ialin halada 𝑌  utkaw 𝑡 
𝑌𝑡−1  lebairav ialin halada 𝑌  utkaw 𝑡 � 1 
𝐵 rudnum hakgnal halada  
 isatoN 𝐵  nad 𝑌𝑡  ek edoirep 1 atad reseggnem huragnep iaynupmem
 adap B aud ada alibapA .gnakaleb 𝑌𝑡  ,gnakaleb ek edoirep 2 atad reseggnem akam
 silutid tapad 𝐵2𝑌𝑡 � 𝑌𝑡−2 .aynsuretes nad  
 taubid tapad tubesret atad akam ,renoisats kadit utkaw nutnur atad utaus alibapA
 nutnur atad irad amatrep edro naadebmep nakukalem nagned renoisats itakednem
uR .utkaw  kutnu sum gnicnereffid  :halada amatrep edro  
𝑌𝑡
′ � 𝑌𝑡 �  𝑌𝑡−1     71.2( ) 
d nagne :  
𝑌𝑡
′  halada  lebairav ialin 𝑌  utkaw adap 𝑡  haletes gnicnereffid   .  
 otarepo nakanuggnem nagneD r 71.2( naamasreP ,rudnum hakgnal  tapad )
:idajnem silutid  
𝑌𝑡
′ � 𝑌𝑡 � 𝐵𝑌𝑡                      
 uatA         
 𝑌𝑡
′ � �1 � 𝐵�𝑌𝑡        81.2( ) 
  nakukalid tapad ,iapacid kadit satirenoisats alibapA gnicnereffid   edro
:utiay audek  
𝑌𝑡
′′ � 𝑌𝑡
′ � 𝑌𝑡−1
′         91.2( ) 
otarepo nagneD r 91.2( naamasreP ,rudnum hakgnal :silutid tapad )   
 𝑌𝑡
′′ � 𝑌𝑡
′ � 𝑌𝑡−1
′  
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� (𝑌𝑡 � 𝑌𝑡−1) � (𝑌𝑡−1 � 𝑌𝑡−2)  
     � (𝑌𝑡 � 2𝑌𝑡−1 � 𝑌𝑡−2) 
  � (1 � 2𝐵 � 𝐵2)𝑌𝑡  
        � �1 � 𝐵�2𝑌𝑡           2( 02. ) 
  nad ,satirenoisats iapacnem kutnu halada naadebmep nakukalem naujuT
 naadebmep tapadret alibapa mumu araces ek edro - :silutid tapad d  
�1 � 𝐵�𝑑𝑌𝑡      12.2(  )  
 
11.2   ijU tooR tinU  
.a   ijU  relluF yekciD detnemguA )FDA(  
 FDA ijU  .relluF yekciD naijugnep isrev nagnabmegnep nakapurem
 iagabes halada FDA sisilana nagned renoisats iju naamasreP tukireb   ,srednE(
)5991 : 
∆𝑌𝑡 � 𝛼0 � 𝛼1𝑌𝑡−1 � ∑ 𝛼𝑖∆𝑌𝑡−1 � 𝑒𝑡
𝑛
𝑖=1       22.2( ) 
:anamid   
∆𝑌𝑡   irad kutneb halada ecnereffid tsrif  
Y𝑡−1  ek utkaw adap lebairav ialin halada  𝑡 � 1 
𝑎0  pesretni halada  
𝑒𝑡     halada rorre  
𝑎𝑖   ,retemarap halada 𝑖 � 1,2, … , 𝑛 
 
ugneP naij  FDA iju kutnu sisetopih  ,   :utiay  
 𝐻0  : seires emiT   ikilimem  toor tinu  (  seires emit )renoisats kadit  
 𝐻1  : seires emiT   ikilimem kadit toor tinu   ( seires emit   .)renoisats  
 kaltum ialin nakgnidnabmem nagned utiay ini sisetopih naijugneP
kitsitats - 𝑡 kitsitats kaltum ialin akiJ .nonniKcaM kaltum ialin nagned - 𝑡  �   irad
 kalot akam ,nakutnetid gnay naayacrepek takgnit nagned nonniKcaM kaltum ialin
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𝐻0  awhab itrareB .  seires emit  aynkilabes nuputigeb ,renoisats tubesret
 .)3002 ,.kkd knabelkcorB(  
.b   ijU ihP  norreP  spill  )PP(  
kitsitats iju utiay PP kitsitats ijU - 𝑡  ,relluF yekciD helo naklanekid gnay
 ini iju malaD .)2991 ,aladdaM( nonniKcaM kitirk ialin nakgnidnabmem nagned
 iaynupmem PP iju ,FDA iju nagned amas gnay sisetopih naijugnep nakanuggnem
naamasrep   :tukireb iagabes  
∆𝑌𝑡 � 𝛼0 � 𝛼1𝑌𝑡−1 � 𝑒𝑡        32.2( ) 
:anamid   
∆𝑌𝑡   irad kutneb halada ecnereffid tsrif  
Y𝑡−1  ek utkaw adap lebairav ialin halada  𝑡 � 1 
𝑎0 , 𝑎1 retemarap halada  
𝑒𝑡     halada rorre  
 
.c   ijU nihS tdimhcS spillihP ikswoktaiwK  )SSPK(  
 ini SSPK ijU  tapad tdimhcS spillihP ikswoktaiwK helo naklanekid
 nad E ,topiZ( renoisatsnon uata renoisats atad nakutnenem kutnu nakanugid
 )5002 ,J ,gnaW  :tukireb iagabes naamasrep iaynupmem  
𝑌𝑡 � 𝛼0
′ � 𝑒𝑡
′             42.2( ) 
nagned  :halada ini SSPK iju kutnu nakanugid gnay sisetopih naijugnep  
 𝐻0  : seires emiT   ikilimem kadit  toor tinu  ( seires emit  )renoisats  
 𝐻1  : seires emiT   ikilimem toor tinu   ( seires emit   .)renoisats kadit  
niKcaM kitirk ialin akam ,ini sisetopih ijugnem kutnU  nakanugid naka non
kitsitats ialin nagned nagnidnabrep iagabes - 𝑡  kaltum ialin akiJ .SSPK helo
kitsitats - 𝑡  �   gnay naayacrepek takgnit nagned nonniKcaM kaltum ialin irad
 kalot akam ,nakutnetid 𝐻0  awhab itrareB .  seires emit nuputigeb ,renoisats tubesret  
     .)8002 ,.kkd iaW( aynkilabes  
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21.2   nalamareP ledoM nakutnebmeP pahaT  
 nagned nalamarep ledom nakutnebmep pahat pakgnel araceS
xoB edotem nakanuggnem -  iagabes utiay pahat aparebeb sata iridret snikneJ
xoB( tukireb - .)8991 ,oigruleD ;0791 ,snikneJ  
 
.1 pahaT  ledoM isakifitnedI  
 nad isalerokotua kifarg tahilem nagned nakukalid ledom isakifitnedI
 atad ledom isakifitnedI .atad laisrap isalerokotua seires emit   renoisats gnay
 nakanugid FCA   nad FCAP  . noitcnuF noitalerokotuA  ( FCA  isgnuf nakapurem )
eb nakkujnunem gnay  ek utkaw adap atad aratna isalerok aynras
 
𝑡  atad nagned
utkaw adap -  .aynmulebes utkaw noitcnuF noitalerokotuA laitraP  ( FCAP  utiay )
 adap )atad( natamagnep aratna laisrap isalerok aynraseb nakkujnunem gnay isgnuf
 ek utkaw 𝑡 utkaw adap natamagnep nagned - tkaw  renoisats ataD .aynmulebes u
atar iaynupmem gnay atad halada -  .utkaw gnajnapes natsnok gnay snairav nad atar   
 gnay atad naklisahgnem kutnu isakifidomid ulrep ,renoisats kadit atad alibapA
adebmep edotem halada iakapid mumu gnay edotem utas halaS .renoisats  na
( gnicnereffid .)  gnicnereffiD   atad nagned utnetret atad aratna hisiles utiay
aynmulebes .  
.a  gnicnereffiD  namisum non  
  akij gnicnereffid  non -  silutid sitametam araces akam ,utas edroreb namisum
:)9002 ,osotnaS( kutneb malad  
∆𝑋𝑡 � 𝑋𝑡 � 𝑋𝑡−1         .2( 52 ) 
 nagned  
 ∆𝑋𝑡 amatrep edro atad hisiles halada  
 𝑋𝑡  utkaw adap atad halada 𝑡 
 𝑋𝑡−1  utkaw adap atad halada 𝑡 � 1 
  alibapA  gnicnereffid  gnay atad naklisahgnem muleb amatrep edro
nakukalid tapad akam renoisats   gnicnereffid :naamasrep nagned ,audek edro  
 ∆2𝑋𝑡 � ∆𝑋𝑡 � ∆𝑋𝑡−1 
 ∆2𝑋𝑡 � (𝑋𝑡 � 𝑋𝑡−1) � (𝑋𝑡−1 � 𝑋𝑡−2) 
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∆2𝑋𝑡 � 𝑋𝑡 � 2𝑋𝑡−1 � 𝑋𝑡−1          .2( 62 ) 
 nagned  
 ∆2𝑋𝑡 audek edro atad hisiles halada  
 𝑋𝑡−1  utkaw adap atad halada 𝑡 � 1 
 𝑋𝑡−2  utkaw adap atad halada 𝑡 � 2 
 
.b  gnicnereffiD  namisum  
  pesnok gnicnereffid   nagned amas namisum gnicnereffid  non -  ,namisum
 akiJ .aynmulebes atad edoirep adap aynah nakadebmem gnay gnicnereffid  
           :)6891 ,reyrC( kutneb malad silutid sitametam araces akam ,utas edroreb namisum
  �s𝑋𝑡 � 𝑋𝑡 � 𝑋𝑡−𝑠          72.2( ) 
nagned  
 𝑆   .namisum edoirep halada  
  malad akiJ gnicnereffid   gnay atad nakirebmem muleb utas edro namisum
 nakukalid akam ,renoisats gnicnereffid   sitametam araces gnay ,aud edro namisum
:silutid  
 �𝑠
2𝑋𝑡 � �s𝑋𝑡 � �s𝑋𝑡−𝑠 
 �𝑠
2𝑋𝑡 � (𝑋𝑡 � 𝑋𝑡−𝑠) � (𝑋𝑡−𝑠 � 𝑋𝑡−𝑠−𝑠) 
 �𝑠
2𝑋𝑡 � 𝑋𝑡 � 2𝑋𝑡−𝑠 � 𝑋𝑡−2𝑠      82.2( ) 
 kutnu FCAP nad FCA tolp irad atad narenoisatsek tahilem nialeS
 nial iju nakukalid tapad aynnatarukaek  iju utiay toor tinu  .  ijU toor tinu    irad iridret
 iju detnemguA -  relluF yekciD  ,)FDA( spillihP -  noreP  nad ,)PP(  ikswoktaiwK
 nihS tdimhcS spillihP  .)SSPK(  nakutnetid tapad aratnemes ledom ayntujnaleS
 majat araces nurut FCA kifarg akij ,FCAP nad FCA nagnasap tahilem nagned
 halada aynledom akam 1 gal adap gnotomem FCAP kifarg nad lon ujunem )1(RA   
rg akij nad  gnotomem FCA kifarg nad lon ujunem majat araces nurut FCAP kifa
 halada aynledom akam 1 gal adap .)1(AM   FCAP nad FCA kifarg akij naidumeK
dap gnotomem nad majat araces nurut araces nurut  a gal   aynledom akam 1
.)1,1(AMRA  
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haT  ledoM retemaraP isamitsE .2 pa  
 irad isamitse ialin iracnem utiay aynledom iuhategnem haletes ayntujnaleS
 licekret tardauk edotem nakanuggnem nagned nakukalid isamitsE .tubesret ledom
(  tsael yranidro ayntujnaleS .)erauqs   .ledom retemarap isnakifingis iju nakukalid
alid tubesret naijugneP askiremem kutnu nakuk   ,nakifingis tubesret ledom awhab
 gnay nakifingis ijU .ayntukireb naitilenep iagabes nakanugid tapad itrareb gnay
 ialin nakgnidnabmem utiay retemarap isamitse pahat adap nakukalid P- eulaV  
 adap tuptuo  ( isnarelot level nagned retemarap isamitse
 
𝛼� d %5 utiay  nagne
:tukireb iagabes sisetopih  
𝐻0 : ledom malad nakifingis kadit retemaraP  
𝐻1 : aP ledom malad nakifingis  retemar  
 alibapa nakifingis nakatakid ledom retemaraP 𝑃 � 𝑒𝑢𝑙𝑎𝑉 �  𝛼  kalot uata
𝐻0  ,  amiret nad 𝐻1.  kutnu nakanugid gnay edotem ,ini naitilenep malaD
 licekret tardauk edoteM .licekret tardauk edotem halada retemarap isamitsegnem
 arac nagned retemarap riskanem kutnu nakanugid gnay edotem utaus nakapurem
 tardauk halmuj nakmuminimem rorre j ,  tardauk halmu rorre   naamasrep kutnu
seires emit   tardauk naamasrep nagned golana utas takgnit rorre   reinil iserger
 :)5991 ,gniribmeS( utiay ,anahredes  
𝑦�𝑖 � 𝛽0 � 𝛽𝑥𝑖          𝑖 � 1, 2, …      ( .2 92 ) 
 tardauk halmuj naamasreP  rorre  reinil iserger adap :halada anahredes  
𝐽 � ∑ 𝑒𝑖
2 � ∑ �𝑦𝑖
𝑛
𝑖=1 � 𝑦�𝑖�
2𝑛
𝑖=1       ( .2 03 ) 
  ledom adap naklasiM RA (1),  akam 𝑦�𝑖  nagned itnagid 𝑋𝑡  , 𝑒𝑖  nagned 𝑎𝑡  , 𝛽0 
 nagned 𝜙0  , 𝛽 nagned  𝜙1, 𝑥𝑖  nagned 𝑋𝑡−1  tardauk halmuj naamasrep akaM .  rorre
:idajnem ayn  
𝐽 � ∑ 𝑎𝑡
2 � ∑ �𝑋𝑡
𝑛
𝑡=1 � 𝑋�𝑡�
2𝑛
𝑖=1       ( .2 13 ) 
:tukireb naamasrep ledom kutnu  
𝑋�𝑡 � 𝜙0 � 𝜙1𝑋𝑡−1        ( .2 23 ) 
( naamasreP adap nakisutitbusnem nagned .2 23 ( naamasreP ek ) .2 13  akam ,)
 tardauk halmuj  rorre :idajnem  
𝐽 � ∑ 𝑎2 � ∑ �𝑋𝑡
𝑛
𝑡=1 � 𝜙0 � 𝜙1𝑋𝑡−1�
2𝑛
𝑖=1        ( .2 33 ) 
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 itrareb ,rorre tardauk halmuj nakmuminimem kutnu ayntujnaleS
( naamasreP nakmuminimem .2 33  padahret naknurunem arac nagned )
 
𝜙0  nad 𝜙1 
.lon nagned amas aynnaamasrep nad  
 
.a   isgnuf nanuruT 𝐽  padahret 𝜙0 
𝐽𝜕
𝜕𝜙0
� 0 
𝐽𝜕
𝜕𝜙0
�
𝜕
𝜕𝜙0
��𝑋𝑡 �
𝑛
𝑡=1
𝜙0 � 𝜙1𝑋𝑡−1�
2 � 0 
2 ��𝑋𝑡 � 𝜙0 � 𝜙1𝑋𝑡−1�(� 1) � 0
𝑛
𝑡−1
 
 
� 𝑋𝑡
𝑛
𝑡=1
� � 𝜙0
𝑛
𝑡=1
� 𝜙1 � 𝑋𝑡−1 � 0
𝑛
𝑡=1
 
� 𝑋𝑡
𝑛
𝑡=1
� 𝜙1 � 𝑋𝑡−1
𝑛
𝑡=1
� 𝑛𝜙0 
�
𝑋𝑡
𝑛
� 𝜙1 �
𝑋𝑡−1
𝑛
𝑛
𝑡=1
𝑛
𝑡=1
� 𝜙0 
𝜙0 � 𝑋�𝑡 � 𝜙1𝑋�𝑡−1           ( .2 43 ) 
 
.b   isgnuf nanuruT 𝐽  naamasreP adap .2( 33  padahret  ) 𝜙1 
𝐽𝜕
𝜕𝜙1
� 0 
𝐽𝜕
𝜕𝜙1
�
𝜕
𝜕𝜙1
��𝑋𝑡 �
𝑛
𝑡=1
𝜙0 � 𝜙1𝑋𝑡−1�
2 � 0  
� 2 ��𝑋𝑡 � 𝜙0 � 𝜙1𝑋𝑡−1�(𝑋𝑡−1) � 0
𝑛
𝑡−1
 
��𝑋𝑡𝑋𝑡−1 �
𝑛
𝑡=1
𝜙0 � 𝑋𝑡−1
𝑛
𝑡=1
� 𝜙1 ��𝑋𝑡−1�
2
𝑛
𝑡=1
� � 0 
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�
 
𝑋𝑡𝑋𝑡−1 �
∑ 𝑋𝑡
𝑛
𝑡=1
𝑛
� 𝑋𝑡−1
𝑛
𝑡=1
�
𝑛
𝑡=1
𝜙1 ���𝑋𝑡−1�
2 �
�∑ 𝑋𝑡−1�
𝑛
𝑡=1
2
𝑛
𝑛
𝑡=1
� � 0 
 
 neisifeok naamasrep nakisutitbuS 𝜙0  aggnihes sataid naamasrep maladek
 neisifeok naamasrep helorepid 𝜙1: 
𝜙1 �  
∑ 𝑋𝑡𝑋𝑡−1− �∑ 𝑋𝑡
𝑛
𝑡=1
𝑛
𝑡=1 �
�∑ 𝑋𝑡−1
𝑛
𝑡=1 �
𝑛
�∑ �𝑋𝑡−1�2
𝑛
𝑡=1 � − 
�∑ 𝑋𝑡−1
𝑛
𝑡=1 �
2
𝑛
      ( .2 53 ) 
 
ledoM isakifireV .3 pahaT  
 akij ,nalamarep ledom nakayalek ijugnem kutnu nakukalid kitsongaid ijU
ahat adaP .iauses gnay nial ledom iracid akam kayal kadit helorepid gnay ledom  p
edni iju nagned nakukalid ini  isnednep  laudiser  nalamronek iju nad laudiser . 
.a  ednI ijU  isnednep laudiseR  
 hakapa isketednem kutnu nakukalid ini ijU  laudiser  adap ledom gal   kadit
 isalerok ialin satab sirag nad sata satab sirag gnotomem gnay ada laudiser i laH .  in
tolp irad iuhatekid tapad   FCAP nad FCA laudiser   nialeS .ledom naklisahid gnay
olp nakanuggnem nagned t  FCAP nad FCA laudiser isnednepedni ,  laudiser   tapad
 namodnarek iju nagned nakukalid aguj laudiser  iju nakanuggnem nagned utiay ,
 kitsitats gnuojL - P xoB crei e  hakapa nakutnenem kutnu , K  amatrep lepmas
 igab isalerokotua laudiser  .kadit uata ledom igab napukucek nakkujnunem  
 kitsitats ijU gnuojL -  xoB reiP ec  :halada  ? ? ? ? ? ?? ??????? kt irnnnQ 1 21* 12 ?                                   63.2( )          
 nagned   
 n?   dn ?  
 n   nagnalib   utkaw nutnur atad lasa  
 d   tajared gnicnereffid  
 ? ??2ir   irad tardauk ? ??ir   gal laudiser isalerokotua lepmas  
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:halada ini iju malad nakanugid gnay sisetopiH  
 
𝐻0 : modnar sesorp ihunemem ledom laudiseR  
𝐻1 : modnar sesorp ihunmeem kadit ledom laudiseR  
akiJ  *Q irad licek hibel  ? ? ? ?ca nKx ?2 amiret atik ,  0H  halada uti laudiseR .
akiJ .atad tes kutnu iauses nakatakid tubesret ledom nad isalerokreb kadit  *Q   hibel
irad raseb  ? ? ? ?ca nKx ?2 amiret lagag atik akam ,  0H  ilikawem lagag uti ledoM .
.nakukalid kadneh urab gnay ledom nautnenep nad atad  kitsitats iju irad nialeS  
gnujL - xoB  igab iauses gnay ledom naaskiremep kutnu nakanugid helob gnay iju ,
 iju utiay seires atad  noiretirC noitamrofnI ekiakA  nad )CIA( noiretirC zrawhcS  
naamasrep nakraggnagnem nagned naknalajid ini iju audeK .)CS( -  naamasrep
: tukireb itrepes  ? ? ? ?nKnCIA 22 ???  73.2( ) 
d na  ? ? ????????? nnKnCS gol2  83.2( ) 
nagned  
K  nakraggnaid gnay retemarap halmuj  
n  naparec halmuj  
  isgnuf naraggna ialin doohilekil  
 es atad igab iauses gnay ledoM  nakumetid tapad seir  ialin nagned
.tubesret ledom igab muminim gnay CS nad CIA naraggna  
 
.b   nalamroneK ijU laudiseR  
 nalamronek isketednem kutnu nakukaliD laudiser   .ledom  malaD
nalamronek iju ini naitilenep  laudiser   tahilem nagned halada nakanugid gnay
 kifarg  laudiser lisahid gnay  ,utas irad hibel naklisahid gnay ledom akiJ .ledom nak
 hilimem kutnuu ( ESM iju nakukalid iauses gnilap gnay ledom  erauqS naeM
rorrE :)8002 ,yremogtnoM( tukireb iagabes sumur nagned )  
𝐸𝑆𝑀 �
1
𝑛
∑ �𝑋𝑡 � 𝑋�𝑡
𝑛
𝑖−1 �
2       ( .2 93 ) 
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nagned  
 
 𝑋𝑡  halada  edoirep adap atad 𝑡 n…,3 ,2 ,1= t ,  
 𝑋� 𝑡  halada  edoirep nalamar atad 𝑡 
 𝑛  halada  atad halmuj  
 ialin ikilimem gnay ledom halada libmaid gnay ledoM ESM   .licekret
 ialin licek nikameS ESM  aynranebes ialin itakednem nikames nariskat ialin akam  ,
 ledom uata .kiabret ledom nakapurem libmaid gnay  
 
nalamareP .4 pahaT  
 atirednep neisap halmuj nalamar ialin nakutnenem kutnu halada ini pahaT
 nalub ialum urabnakeP atoK napmaT awiJ SR id pani tawar awij nauggnag
0202 rebmeseD nagned iapmas 9102 iraunaJ  nagned ,  ledom nakanauggnem
 aynkadit kiab ,nalamarep nakukalem malaD .isakifirev id hadus gnay nalamarep
 tubesret ledom hakapa nasutupek nakutnenem tagnas ledom utaus nalamar lisah
 utiay pahat agit nagned nakukalid nalamarep pahaT .kadit uata iakapid naka
b iagabes :tukire  
.a  T  gniniar   
 ataD  gniniart  atad aynkaynab irad %08 rasebes halai nakanugid naka gnay
 aynlasim tukireb iagabes silutid tapad nalamarep naamasrep mumu kutneB .lautka
 ledom adap :)1(RA  
𝑋�𝑡 � 𝜙0 � 𝜙1𝑋𝑡−1         04.2( ) 
 atad kutnU gniniart  :utiay 1 takgnit adap  
𝑋�1 � 𝜙0 � 𝜙1𝑋0         14.2( ) 
 aneraK 𝑋0  akam ,iuhatekid kadit )0 edoirep adap atad( gniniart   utas takgnit kutnu
 atad kutnu ayntujnaleS .helorepid kadit gniniart   iagabes utiay aud takgnit adap
:tukireb  
𝑋�2 � 𝜙0 � 𝜙1𝑋1         24.2( ) 
 nagned  
𝑋�2  halada  atad nalamarep  gniniart aud takgnit adap  
𝜙0  halada atnatsnok ialin  
𝜙1  halada retemarap ialin  
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𝑋1  halada  amatrep takgnit adap lautka atad  
 atad nalamarep aggniheS gniniart  nagned nalamarep utiay  nakanuggnem  
 rusnu .lautka atad  
.b   gnitseT   
atad nakanuggnem nagned nalamareP  gnitset   apnat nalamarep utiay
.lautka atad rusnu nakanuggnem  
𝑋�𝑡 � 𝜙0 � 𝜙1𝑋�𝑡−1         34.2( ) 
d nagne  
 𝑋�𝑡−1   atad adap rihkaret nalamarep lisah atad halada gniniart . 
.c   nalamareP  
 ledom sitametam araceS RA )1(   ledom nagned amas nalamarep pahat kutnu
 atad  gnitset .2( naamasrep adap 93   nagned .) 𝑋�𝑡−1  nalamarep lisah atad halada
 atad adap rihkaret gnitset . 
.d   gnutihgneM  rorrE egatnecreP tulosbA naeM ( EPAM )  
 ialin gnutih ,hilipid ledom haleteS egatnecreP tulosbA naeM  E  rorr
( EPAM ) :sumur nagned  
𝐸𝑃𝐴𝑀 �
001 %
𝑛
∑ �𝑌𝑡−𝑌
�𝑡�
𝑌𝑡
𝑛
𝑖−1        ( .2 44 ) 
 esatnesrep takgnit tagnignem nagneD  rorre  nalamarep kutnu kiab gnay
.%02 hawabid halada  
  
II BAB I 
NAITILENEP IGOLODOTEM  
 
 
 silunep  gnay naitilenep edotem gnatnet sahabmem ini III baB   nakanug
 edotem utiay nagnapal iduts edoteM .akatsup iduts nad nagnapal iduts utiay
 atirednep neisap halmuj atad nalibmagnep arac nagned atad nalupmugnep
 akatsup iduts nakgnadeS .napmaT awiJ SR ek gnusgnal pani tawar awij nauggnag
ukub acabmem nagned utiay - rebmus nad ukub -  nagned natiakreb gnay rebmus
seires emit silana nakukalem naidumek , xoB edotem nagned atad si - .snikneJ   
 
1.3  ataD rebmuS nad sineJ  
.a   ataD sineJ  
D ata  nakanugid gnay  ini naitilenep malad  utiay  atad   neisap halmuj
 iapmas 4102 iraunaJ nalub ialum rihkaret nuhat 5 amales awij nauggnag atirednep
.8102 rebmeseD  
.b  ataD rebmuS  
 atad rebmuS  atoK napmaT awiJ SR irad libmaid ini naitilenep adap
.urabnakeP  
 
2.3  sisilanA kinkeT  ataD  
 nagned halada ini naitilenep malad nakanugid gnay atad sisilana kinkeT
( utkaw nutnur edotem nakanuggnem seires emit xoB ) -  reinil gnay snikneJ
 .renoisatsnon nad renoisats pahat aparebeb nupadA -  ledom nakutnebmep pahat
nakanuggnem nagned nalamarep  xoB edotem - :tukireb iagabes halada snikneJ  
 
ledoM isakifitnedI .1 pahaT  
gned iauses gnilap paggnaid gnay ledom iracid naka ini pahaT  utiay atad na
tahilem arac nagned  d narenoisatsek .FCAP nad FCA kifarg ,ata  
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 ledoM retemaraP isamitsE .2 pahaT  
hat iuhatekid ledom haleteS a  ialin iracnem nagned halada ayntujnales p
 iju nakukalid retemarap isamitse sesorp adaP .tubesret ledom irad isamitse
tubesret naijugneP .ledom retemarap isnakifingis   askiremem kutnu nakukalid
 nakanugid tapad kutnu ,naksaumem pukuc nad iadamem pukuc ledom hakapa
.ayntukireb naitilnep iagabes  
 
ledoM isakifireV .3 pahaT  
 .nalamarep ledom nakayalek ijugnem kutnu nakukalid ledom isakifireV
 nagned nakukalid ini pahat adaP  isnednepnedni iju utiay arac aud laudiser   iju nad
 nalamronek laudiser . 
.a   isnednepnednI ijU laudiseR  
 isnednepnedni isketednem kutnu nakukaliD laudiser   ratna gal  ijU .
 isnednepnedni laudiser   FCAP nad FCA nagnasap irad tahilid tapad laudiser  .
 iju ,uti nialeS P ialin nakgnidnabmem nagned tahilid tapad aguj isnednepnedni -
eulaV   adap tuptuo   sesorp gnuojL - xoB  creiP   nakanugid gnay isnarelot nagned
.sisetopih iju malad  
.b   nalamroneK ijU laudiseR  
 nalamronek isketednem kutnu nakukaliD laudiser   nakukalid ini ijU .ledom
ned  margotsih kifarg tahilem arac nag laudiser  itukignem hadus margotsih akiJ .
 .ihunepret nalamronek ismusa akam lamron avruk  
 
nalamareP .4 pahaT  
 .isakifirev id hadus gnay nalamarep ledom nakanuggnem ini pahat adaP
 sata iridret nalamarep nakukalem malaD  atad utiay pahat aparebeb gniniart  atad ,
gnitset  nakanuggnem nagned utiay nalamarep isaruka iju kutnu nad ,nalamarep ,
 iju EPAM  .  
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hakgnaL -  nalamarep ledom nakutnebmep nad atad nalupmugnep hakgnal
nakrabmagid tapad   malad wolf trahc  :tukireb iagabes  
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
       ialuM  
        awiJ nauggnaG neisaP halmuJ ataD  
    ledoM isakifitnedI  
 narenoisatseK ijU  
 
reffiD            gnicnereffiD  
  retemaraP isamitsE  
aY  
    ledoM isakifireV  
 ijU             ijU nalamareP ledoM natapeteK  
                           nalamareP  
      iaseleS  
 rabmaG  1.3 trahcwolF   edoteM naitileneP igol  
 
kadiT  
  
V BAB  
PUTUNEP  
 
 halet gnay nasahabmep irad nalupmisek gnatnet sahabmem ini V baB
 naktujnalem kutnu tanimreb gnay acabmep igab naras nad VI baB adap nakukalid
 naitilenep ini . 
 
 
 1.5  nalupmiseK  
 awhab naklupmisid tapad ,VI baB adap nasahabmep nad lisah nakrasadreB
 pani tawar awij nauggnag atirednep neisap halmuj kutnu iauses gnilap gnay ledom
 halada napmaT awiJ SR id )1,1,0(AMIRA  :tukireb iagabes naamasrep nagned  
11 2179.084530.1 ?? ???? tttt aaXX                                              . 
 nagned pani tawar awij nauggnag atirednep neisap halmuj nalamarep lisaH
 ledom 1,1,0(AMIRA ahalrep araces kian ) n- nahal  aynmulebes nuhat irad  ini laH .
 atirednep neisap halmuj kutnu natakgninep idajret itrareb nag  tawar awij naugg
iraunaJ adap pani   iapmas 9102 rebmeseD nagned   aynada nakbabesid gnay 0202
rotkaf -  takgninem nikames awij nauggnag neisap taubmem gnay utnetret rotkaf
d naruggnagnep anerak aynlasim aynnuhat paites  na l nia -l nia  .  iju nagneD
marep natarukaek EPAM nakanuggnem nala  97.1 rasebes aynialin helorepid  lah %
 halmuj atad kutnu kiab tagnas iskiderp isaruka ialin awhab naklupmisid tapad ini
pani tawar awij nauggnag atirednep neisap  urabnakeP napmaT awiJ SR id   anerak
.%02 hawabid huaj adareb EPAM ialin  
 
.5  2  naraS   
nasahabmep malaD   neisap halmuj nalamarep gnatnet naksalejnem
napmaT awiJ SR id pani tawar awij nauggnag atirednep  urabnakeP   nakanuggnem
 ledom AMIRA  kutnu tanimreb gnay acabmep igaB . ini naitilenep naktujnalem , 
 kutnu naknaraynem silunep akam  halmuj kutnu nalamarep nakgnabmegnem
pani tawar awij nauggnag atirednep neisap  urabnakeP napmaT awiJ SR id   nagned
.aynnial gnay edotem nakhabmanem   taubmem tapad ayapus hatniremeP igaB
.urabnakeP napmaT awiJ SR igab nanayalep naktakgninem kutnu naanacnerep   
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 A-1 
A NARIPMAL  
 halmuJ panI tawaR awiJ nauggnaG atiredneP neisaP   awiJ SR id
urabnakeP napmaT  edoireP  4102 iraunaJ - 8102 rebmeseD  
)utkaW( naluB  lautkA ataD  )utkaW( naluB  lautkA ataD  
iraunaJ  4102  001  6102 iraunaJ  931  
4102 iraurbeF  111  6102 iraurbeF  441  
4102 teraM  011  6102 teraM  541  
02 lirpA 41  501  02 lirpA 61  421  
4102 ieM  311  6102 ieM  231  
4102 inuJ  421  6102 inuJ  341  
4102 iluJ  221  6102 iluJ  231  
4102 sutsugA  521  6102 sutsugA  421  
rebmetpeS  02 41  701  02 rebmetpeS 61  441  
4102 rebotkO  911  6102 rebotkO  731  
02 rebmevoN 41  801  02 rebmevoN 61  931  
4102 rebmeseD  531  6102 rebmeseD  831  
5102 iraunaJ  241  7102 iraunaJ  751  
5102 iraurbeF  821  7102 iraurbeF  061  
5102 teraM  441  7102 teraM  041  
02 lirpA 51  231  02 lirpA 71  351  
5102 ieM  621  7102 ieM  651  
5102 inuJ  031  7102 inuJ  551  
5102 iluJ  131  7102 iluJ  471  
5102 sutsugA  121  7102 sutsugA  561  
02 rebmetpeS 51  321  02 rebmetpeS 71  051  
5102 rebotkO  811  7102 rebotkO  151  
02 rebmevoN 51  431  02 rebmevoN 71  561  
rebmeseD  5102  331  7102 rebmeseD  551  
 
A-2 
 
 
 
)utkaW( naluB  lautkA ataD  
8102 iraunaJ  461  
8102 iraurbeF  961  
8102 teraM  951  
02 lirpA 81  071  
8102 ieM  661  
8102 inuJ  161  
8102 iluJ  271  
8102 sutsugA  461  
02 rebmetpeS 81  071  
8102 rebotkO  761  
02 rebmevoN 81  561  
rebmeseD  8102  461  
 
 
 
 
 B-1 
NARIPMAL  B 
 ataD nalamareP lisaH  gniniarT  atiredneP neisaP halmuJ
panI tawaR awiJ nauggnaG  urabnakeP napmaT awiJ SR id  
)naluB( utkaW   lautkA ialiN  iskiderP ialiN  
4102 iraunaJ  001  84530.1  
4102 iraurbeF  111  1779378.101  
4102 teraM  011  6799999.901  
02 lirpA 41  501  4110000.501  
4102 ieM  311  8150000.311  
4102 inuJ  421  5300000.421  
4102 iluJ  221  5639999.121  
4102 sutsugA  521  8859999.421  
02 rebmetpeS 41  701  9649999.601  
4102 rebotkO  911  6670000.911  
02 rebmevoN 41  801  7000000.801  
4102 rebmeseD  531  7180000.531  
5102 iraunaJ  241  8409999.141  
5102 iraurbeF  821  5768999.721  
5102 teraM  441  6279999.341  
02 lirpA 51  231  7278999.131  
5102 ieM  621  2469999.521  
5102 inuJ  031  7210000.031  
5102 iluJ  131  5299999.031  
5102 sutsugA  121  399999.021  
02 rebmetpeS 51  321  6760000.321  
5102 rebotkO  811  2950000.811  
02 rebmevoN 51  431  2890000.431  
5102 rebmeseD  331  8499999.231  
6102 iraunaJ  931  7800000.931  
B-2 
 
 
6102  iraurbeF  441  2579999.341  
6102  teraM  541  3949999.441  
02 lirpA 61  421  1159999.321  
6102  ieM  231  8001000.231  
6102  inuJ  341  2150000.341  
6102  iluJ  231  7289999.131  
6102  sutsugA  421  3460000.421  
02 rebmetpeS 61  441  4321000.441  
6102  rebotkO  731  3299999.631  
02 rebmevoN 61  931  7640000.931  
6102  rebmeseD  831  9830000.831  
7102 iraunaJ  751  6150000.751  
7102 iraurbeF  061  3929999.951  
7102 teraM  041  2819999.931  
02 lirpA 71  351  2260000.351  
7102 ieM  651  89999.551  
7102 inuJ  551  5769999.451  
7102 iluJ  471  2289999.371  
7102 sutsugA  561  9168999.461  
02 rebmetpeS 71  051  5339999.941  
7102 rebotkO  151  4340000.151  
02 rebmevoN 71  561  5240000.561  
7102 rebmeseD  551  1459999.451  
 
 
 C-1 
NARIPMAL  C 
 ataD nalamareP lisaH  gnitseT  atiredneP neisaP halmuJ
panI tawar awiJ nauggnaG  urabnakeP napmaT awiJ SR id  
)naluB( utkaW  lautkA ialiN  iskiderP ialiN  
8102 iraunaJ  461  9389999.361  
8102 iraurbeF  961  2500000.961  
8102 teraM  951  529999.851  
8102 lirpA   071  9479999.961  
8102 ieM  661  389999.561  
8102 inuJ  161  5059999.061`  
8102 iluJ  271  6620000.271  
8102 sutsugA  461  6999999.361  
8102 rebmetpeS  071  6399999.961  
8102 rebotkO  761  3120000.761  
8102 rebmevoN  561  6410000.561  
8102 rebmeseD  461  260000.461  
 

